Depressive, anxious, withdrawal symptoms, and craving might affect differently the probability to maintain abstinence after quitting smoking. OBJECTIVE: The objective of this study was to assess depressive, anxious, nicotine withdrawal symptoms, and craving in a sample of smokers attending a smoking cessation program over a period of 12 weeks. METHODS: A naturalistic study was conducted in which 78 smokers were consecutively recruited for a 12 week evaluation program. Socio-demographic data and clinical information were collected, rating scales were used to assess anxious and depressive symptoms, nicotine dependence, withdrawal symptoms, and craving. RESULTS: Of the 78 recruited smokers, 17 remained abstinent and 61 reverted to smoking during the period of 12 weeks. The probability of maintaining abstinence was increased when low depressive symptoms or low craving occurred during the cessation program.
■ INTRODUCTION
Relapse in smoking cessation during treatment continues to be a compelling problem. Relapse researchers have long been interested in withdrawal syndrome and negative affectivity (i.e., depressive/anxious symptoms under the diagnostic threshold of affective disorders) showing that they might contribute to maintain smoking. 1, 2 Withdrawal symptoms and craving have been mainly studied as a whole as well as depressive and anxious symptoms have been mainly studied as a single variable, that is negative affectivity. However, withdrawal symptoms are important instigators of relapse, 3 although early clinical investigations found little evidence of it. 4 However, craving
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does not seem to be a valid withdrawal symptom since some moderators may influence its relationship with cessation outcome. 5 Similarly, odds of relapse have been shown when depressive symptoms occur both in men and women 4 while the results on anxious symptoms are mixed. According to some authors anxiety is predictive of relapse in women but not in men; 6, 7 according to others anxiety significantly predicts subsequent quitting in females. 8 In this framework, we studied depressive, anxious, tobacco withdrawal symptoms, and craving as separate possible predictors of maintaining abstinence in smokers following a smoking cessation program.
■ MATERIALS AND METHODS
A longitudinal study on smokers attending a 12-week smoking cessation program at the University remaining in abstinence during the follow-up period was analyzed via the random-effects Generalized Estimating Equation (GEE) model. The influence of depressive symptoms (as measured through the Montgomery Asberg Depression Rating Scale and the Profile Of Mood State) was studied adjusting for the treatment received and the Smoker Complaint Scale total score. The influence of anxious symptoms (measured through the Anxiety Status Inventory) was studied adjusting for gender, treatment, and Smoker Complaint Scale total score. The influences of withdrawal symptoms and craving (measured through Smoker Complaint Scale subscale scores) were studied adjusting for treatment, Montgomery Asberg Depression Rating Scale, and Anxiety Status Inventory total scores.
Significance levels were set at p ≤ 0.05 (two-tailed). All of the analyses were performed using SPSS, version 19.0.
■ RESULTS
Seventy-eight current smokers, out of 378 applying for the smoking cessation program, satisfied the inclusion criteria (51 males, 27 females; mean age: 47.0 ± 13.9 years). Seventeen subjects (abstainers) maintained abstinence from week 1 to week 12; 61 subjects (smokers) relapsed during the follow-up period. Compared to abstainers, relapsing smokers had statistically significant higher Fagerström Test for Nicotine Dependence (5.69 ± 2.18 vs. 3.87 ± 2.30; p = 0.008), HADS anxiety subscale score (5.67 ± 3.31 vs 3.12 ± 2.42; p = 0.001), and baseline Profile Of Mood State confusion subscale score (5.57 ± 3.21 vs. 3.29 ± 2.05; p = 0.007). No differences were found with regard to the clinical variables measured at each follow-up visit (data not shown). According to the multivariate logistic regression analyses, the probability of maintaining abstinence versus continuing smoking was influenced by the level of fatigue and confusion assessed at baseline (Table 1) . Table 2 reports the probability of maintaining abstinence versus continuing/going back to smoking from baseline to week 12 associated with exposure to depressive/ anxious symptoms or with exposure to withdrawal symptoms/craving. Statistically significant relationship was found between the probability of maintaining abstinence and a decrease of the Montgomery Asberg Depression Rating Scale and the Smoker Complaint Scale craving score.
■ DISCUSSION
Experiencing low confusion or high fatigue at baseline as well as low depressive symptoms or low craving during the 12-week smoking cessation program increased the probability of maintaining abstinence. The results of confusion and fatigue cannot be compared with the literature since there are no reports about them.
Hospital of Pisa was conducted. Smokers were consecutively enrolled from March 2010 to January 2012 and assisted by pulmonologists according to a standardized protocol including an individualized pharmacological therapy (i.e., nicotine replacement therapy, bupropion, or varenicline). Exclusion criteria were: a. age < 18 years; b. smoking < 1 cigarette/day; c. drinking daily > 6 cups of coffee or 4 standard alcohol units; d. daily use of psychotropic medications or substances; e. self-reported chronic medical conditions or lifetime psychiatric disorders; f. current psychiatric disorder. Approval of the study was granted by the Medical Ethics Review Board of the University Hospital of Pisa.
In order to exclude subjects with a current personal history of psychiatric disorders, the Hospital Anxiety Depression Scale (HADS) 9 was administered at first contact. In case the score on one of the two HADS subscales was higher than 7, the Mini International Neuropsychiatric Interview 10 was administered. Thus, subjects satisfying at least one psychiatric disorder diagnosis were excluded according to a previously described procedure.
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Subjects eligible for the study underwent the following routine: (i) screening; (ii) baseline visit; (iii) 2-3 weeks later was quit day (QD); (iv) follow-up visits were made 1, 3, 6, 9, and 12 weeks after the QD. During the screening session, socio-demographic information and smoking history were collected through standardized questions. The expired carbon monoxide (CO) was assessed as an objective measure of smoking exposure. The severity of tobacco dependence was assessed by the Fagerström Test for nicotine dependence. 12 At baseline and at each follow-up visit a psychological evaluation including the Montgomery Asberg Depression Rating Scale, 13 the Anxiety Status Inventory, 14 and the Profile of Mood State 15 was performed in order to assess mood and anxiety. At each follow-up visit, CO was measured to verify the smoking status; tobacco withdrawal symptoms and craving were assessed via the Smoker Compliant Scale. 16 Abstainers were those who maintained abstinence from week 1 to week 12 (i.e., "not a puff" in the 7 days before and a CO level < 5 parts per million at each follow-up visit). Smokers were those who relapsed during the 12 weeks.
A bivariate comparison between abstainers and smokers was performed using: the t-test for independent samples for normally distributed continuous variables; the Mann-Whitney test for independent samples for nonnormally distributed continuous variables; the chi-square test for dichotomous variables. Multivariate logistic regression analyses, adjusted for age, gender, for the Fagerström Test for Nicotine Dependence, and for treatment received, were performed to identify independent predictors of persevering in smoking abstinence among the clinical variables measured at baseline. At three-month abstinence status was the dependent variable. The probability of However, we might hypothesize that low confusion is a favorable trait to face challenges, and thus to enhance the chance of quitting smoking. We may also suggest that a high level of fatigue might motivate the subjects to maintain abstinence in order to improve their general level of health status, similarly to what happens when the diagnosis of an organic disease is formulated. 17 Our results on depressive symptoms are consistent with previous reports 2, 7 and allow us to propose the following hypotheses: according to the principles of allostatic load, smokers following a quitting program and suffering from depressive symptoms might give up because they are exposed to a challenge that is extremely taxing or that exceeds their coping skills. 18 We found statistically significant results for the Montgomery Asberg Depression Rating Scale but not for the Profile of Mood State. This disagreement is apparently due to the different characteristics of the scales: the Montgomery Asberg Depression Rating Scale was constructed to be sensitive and accurate to changes in depressive symptoms due to pharmacological treatment; the Profile of Mood State test was constructed to detect mood changes due to psychotherapy. Anxious symptoms did not influence the probability of maintaining abstinence when experienced during the 12-week period. This result is consistent with Predictors of abstinence maintenance in smokers Cosci F what has been observed in men. 6, 7 Unfortunately, we did not stratify the analyses for gender since the female subsample was too small to run a powerful statistical analysis. However, we adjusted by gender those GEE analyses that evaluated the influence of anxious symptoms.
The role of craving in affecting smoking cessation is widely known. 1 The lack of effects due to withdrawal symptoms experienced during the follow-up period finds support in early clinical investigations. 4 According to Piasecki, 3 the experience of withdrawal symptoms is a reliable predictor of relapse when one takes into account that withdrawal symptoms can be chaotic, prolonged, or increasing over an 8-week period. Thus, it could be claimed that the Smoker Complaint Scale, assessing withdrawal symptoms at each follow-up visit, is inadequate to catch a chaotic profile. Notwithstanding this, not being retrospective, it has the advantage of not introducing selective recall biases.
Some limitations must be acknowledged. The naturalistic nature of the design might reduce the internal validity of the research but to the benefit of its external validity.
The observed rates of failures in quitting may seem high. According to the conservative approach used in intention-to-treat analyses, subjects who dropped out were defined as smokers (http://www.cochrane-net.org/ openlearning/html/mod14-4.htm); this increases the relative number of failures to the detriment of the number of abstainers.
In conclusion, experiencing low confusion or high fatigue at baseline as well as experiencing low depressive symptoms or low craving while quitting resulted in an increase of the probability of maintaining abstinence. Overall, the present study offers insights into the emerging evidence which tends to consider depressive symptoms separately from anxious symptoms as well as to consider withdrawal symptoms separately from craving. Future replications are needed.
■ SUMMARY
Experiencing low confusion or high fatigue at baseline as well as low depressive symptoms or low craving during a 12-week smoking cessation program increased the probability of maintaining abstinence.
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